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1. Introduction
Light is observed to come from upper atmosphere in a 
moonless clear night sky. About 40% of this light is 
produced by the self-lumincsccnce of atmospheric atoms and 
molecules This light is called airglow
The atoms and molecules of particles present in the upper 
atmosphere, absorb solar energy during day time. The 
absorbed energy is utilised in dissociating, exciting and 
ionizing atmospheric particles. Various collisional processes 
among these particles occur which lead to the excitation of 
these particles and then radiations are emitted from them
Variation of intensity of airglow, originating from the 
upper atmosphere, is due to the variation of atomic and 
molecular concentrations of the atmosphere during different 
seasons.
OH (7,2) band (6862 A) and OH (8,3) band (7275 A) 
are two important emissions of night airglow spectrum The 
purpose of this paper is to study the variations of intensity 
of these emissions during night. Theoretical explanation of 
these types of variations are also offered. The results of such
investigations have important applications in studying the 
ozone depletion phenomena occurring in the upper 
atmosphere.
2. E x p e r im e n ta l  a r r a n g e m e n t
The observations arc taken by the usual form of Dunn 
Maming type photometer Detailed experimental arrangement 
has been reported earlier |1~3|. A brief description of the 
arrangement is mentioned for convenience. Light is allowed 
lo fall on the cathode of a photomultiplier tube after passing 
through a narrow band pass filter. The output photocurrent 
was measured by a lumoanunetcr in the two filters respectively 
at an interval of approximately 15 minutes.
The observations were taken from the roof of Raimikrishna 
Mission Residential College, Narendrapur (22°35* N, 88°21' 
E) near Calcutta during the period from February 1996 to 
May 1998.
3. Observations and analysis
It has been reported in our previous paper [4J that intensity 
of OH (7,2) band decreases exponentially after sunset during
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evening twilight period. Again in another communication
[5], we have presented the exponential rise of OH (7,2) band 
during morning twilight period at Calcutta. This paper 
presents the variation of intensity of OH (7,2) band and OH 
(8,3) band at Calcutta during night time.
Results of a few observations made in dark clear moonless 
nights are shown in Figure 1. In most of the nights, the
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most of the nights as evident from Figures 3(a) and 3(b). in 
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Figure 1(a,b). Intensity variation of OH (7,2) band during night at 
Calcutta
variation of intensity of OH (7,2) band follow the trend of 
variation as shown in Figure 1. In a very few nights, the 
variation of intensity of OH (7,2) band follow slightly 
different trend as shown in Figure 2. It is clear from Figures 
1(a) and 1(b) that night airglow emission of OH (7,2) almost 
remains constant throughout the night. It is found from 
Figure 2 that the intensity of night airglow emission of OH 
(7,2) remains constant initially and then shows a slight 
increase during the later part of the night. Intensity of night 
airglow emission of OH (8,3) band also remains constant in
T im a (1ST)
Figure 2. Intensity variation of OH (7,2) band showing a different trend 
during night at Calcutta
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Figure 3(a,b). Intensity variation of OH (8.3) band during night at 
Calcutta
time has been found to remain constant initially and then 
increases during the later part of the night (Figure 4). From 
normal intensity variation curves of OH (7,2) and OH (8,3) 
bands, it can be concluded that the nature of variation of
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these two emissions remains nearly same [6] and the intensity 
remains almost constant throughout the night interval.
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F igure  4. In tensity  variation  o f  OH  (8.3) bund show ing a di Herein Irerid 
during n igh t at C alcu tta
The volume emission rate of hydroxyl bands is calculated 
following Bates and Nicolet [7] mechanism and the results 
are given in Table 1. It is clear from the table that the volume
ta b le  I. V olum e em ission  rate o f  OH band at dill'erenl heights
Height (in km) N um ber density 
» | O t ) x 10 8 /i | l l |  x 10 *
Volum e em ission rale n 
|O l l f  x 10 ' e m  ' s e c ' 1
75 3 2 0 51 3 87
76 2.8 2 1 13 94
77 2 5 3 7 21 93
78 2 I 5 4 26 88
79 1 8 7 0 29 86
80 1 4 8.6 28 55
8 ) 1 3 8 3 25 57
82 1 2 7 9 22 47
83 1.16 7 7 20 90
84 1.08 7 2 18 43
85 1 00 6 9 16 35
86 1.02 5 9 14 26
87 1 04 5.1 12.57
88 1 06 4.1 10 30
89 1.08 3.2 8 19
90 1 10 2.3 6 00
emission rate of hydroxyl bands is maximum near about 80 
km. The number densities of different constituents used for 
calculation are taken from Jacchia [8 ] and Krassovsky [9].
Excitation mechanism of OH bands are as follows :
(a) Bates and Nicolet mechanism [7]
0  +  O j + M  — Os  +  M  ,
0 1  +  H  - & - ■ >  0 2 +  O H * ,
O H *------> OH + hv'
where M is the third body required to carry away the excess 
energy and momentum.
The rate constants are taken from Stuhl and Niki [101 and 
Nicolet | IIJ :
AJ, = 1.5 x 10 ^ cxp(445/7j)C m '’s 111 () |
K ,  -  1.5 x 10 i-’V f  C m ’s 1 [I 11
(b) Krassovsky mechanism [12]
O? + O + M -  kx O  ^ + M,
O 4 O , - - >  O ,  4 O ,,
0 2 + H — > OH f O ,
O H * ------ > OH 4- hv
The rate constants are taken from Krassovsky [9| :
A:, -  1.5 x 10 " cm0 s 1,
A'4 - 1.0 x  10 cm 1 s 1.
(c) Breig mechanism (13]
H + M + O , -  HO, + M.
HO, + O OH* + O ,.
Oil* -> OH + hv-
The rate constants are taken from Gattinger [14] :
A'5 - 3.3 x 10”" exp (8 0 0 /T) cm0 s *,
K (y - 1.5 x 1 0 12 J T  cm1 s ' 1 (Gattinger)
The concentration o f n (O), n (O2), /?(Ch) and n (N;>) are taken 
from Jacchia [8] and //(H) are taken from Krassovsky [9].
Neglecting the quenching term, the rate o f production o f  
//(OH)* according to Bates-Nicolet theory is given by
/?(OH)* -  ^ « (O 0 « (H ) .
Volume emission rate o f  OH band for different height have 
been calculated as usual from above equation and given in 
Table 1. The values obtained agrees well with the result o f 
Midya [ 15].
Calculation of//(OH)* from above equation at height 80 
km at temperature 250 K has been shown below as an 
example.
/ / (O 0  -  1.4 x  I0X,
/7(H) - 8.6 x 10*,
T  250 K,
K 2 -  1.5 x 10 ,2V 250,
n (OH)* ~ 28.55 x l()5 cm 1 sec 1 (calculated value).
It is observed from Table I that the volume emission rate 
o f OH band increases with altitude and is maximum at 80 
km height. It is observed that the shape and peak altitude 
agree well with the result o f Rocket borne measurements of  
the altitude, distribution o f hydroxyl bands, night glow  
emission performed by E;vans c t  a !  [16]. It is shown by
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Midya f 15] that Bates and Nicolet mechanism is predominant 
mechanism for OH band emission. In another communication, 
Midya et aI [17], have shown by statistical analysis that 
Bates-Nicolet mechanism is the appropriate excitation process 
of OH band emission.
4. Conclusion
From Bates-Nicolet mechanism, it is observed that intensity 
of OH bands depend on O3 concentration. Shimazaki and 
Laird [18| showed that O3 concentration at about 85 km 
remains almost constant throughout night after a rapid post 
sunset rise. This is also evident from the results of our 
observations as shown in the Figures 1 and 3. Thus, intensity 
of OH bands is expected to remain constant throughout night 
interval.
In this connection, it may be mentioned that OH ban$l 
intensity will be depleted with the depiction of Oi 
concentration. WMO bulletin confirms that O3 is declining 
everywhere by smaller amount but dramatic decrease of O3 
concentrations take place at Antarctica during spring time 
[19,20). The nature of variation of OH band with depletion 
of O 3 concentration is shown in Midya's previous 
communications 115). Rao et u l  [21] also mentioned that OH 
band intensity would be affected with variation of O3 
concentrations. Thus, it can be concluded that the results of 
the measurement of hydroxyl band intensity presented in this 
paper will be extremely helpful in calculating and studying 
ozone depletion.
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